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1 SAFETY GLASS 

2 

3 The present invention relates to a type of safety glass, 

4 particularly safety glass that can be used in storage 

5 containers for emergency equipment. 
6 

7 At present there are several emergency devices where 

8 glass is used. The glass is used for its transparency 

9 and breakable properties, so that the person using the 

10 emergency device, such as a fire-axe, can not only 

11 observe the presence of the safety article in its 

12 retaining box but can also easily break the glass to 

13 access the device when required. Glass finds similar 

14 applications in emergency door releases, fire alarm 

15 activators and many other emergency devices. 
16 

17 The problem with the use of glass in such applications is 

18 that the glass must be broken to access the device to be 

19 used. Often there is a subsidiary device that can be 

20 used to break the glass. However, this may be missing or 

21 not be supplied as part of the device. In either case 

22 the breakage of the glass will cause the previously 

23 harmless sheet of glass to be broken into sharp glass 

24 fragments and also glass splinters. 
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1 

2 Needless to say the presence of sharp glass poses an 

3 unnecessary hazard to the user, particularly if the sharp 

4 glass injures the user in an attempt to access a safety 

5 device. 
6 

7 The use of glass may often present other problems to the 

8 potential user of a safety device, for example that 

9 person may assume that the glass used is safety glass and 

10 be surprised at any damage that they inflict upon 

11 themselves and any others. The potential user may also 

12 question as to whether they can access the device without 

13 causing any damage to themselves, any such time wasted in 

14 the case of an emergency could be crucial and should be 

15 avoided. 
16 

17 It is also possible that malicious or accidental damage 

18 may occur and the layer of glass in the retaining device 

19 may be broken in a non-emergency situation. In any case 

20 there may be sharp fragments of glass left behind, which 

21 can be a danger to passers by. 
22 

23 Also some organisations now insist upon either a strict 

24 control of glass usage within their buildings or the 

25 complete prohibition of the use of glass. Some areas of 

26 hospitals and food preparation are now insistent on being 

27 glass free zones. 
28 

29 There has already been considerable research carried out 

30 on products that can be used to replace glass. One such 

31 product is perspex, which like glass is transparent and 

32 being a polymeric material should not produce the same 

33 shards as are produced by breaking glass. 
34 
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1 However, the use of perspex and its related plastics is 

2 not without its problems. Perspex can be harder to break 

3 than glass as it is not as fragile and can still produce 

4 sharp fragments that can injure the user in the same way 

5 as glass can. 
6 

7 It is an object of the present invention to provide an 

8 improved material for use as safety glass. 
9 

10 According to the present invention there is provided a 

11 material having a tensile stress limit of between 1 1 and 

12 60 Nmm"^, that is or can be made transparent and can be 

13 made into sheets/structures just like ordinary glass, but 

14 that shatters when broken into fragments that are not 

15 capable of damaging human skin or tissue and which is 

16 comprised of a mixture of polymeric material and/or a 

17 thermoplastic polystyrene resin and/or a thermoplastic 

18 vinylaromatic resin . 
19 

20 Preferably the polymeric material is chosen from the 

21 group consisting of crystal or impact polystyrene, 

22 polycarbonate, acrylic, ABS ( acrylonitrile butadiene 

23 styrene) , SAN (styrene and acrylic blend) and polyester. 
24 

25 Preferably the thermoplastic polystyrene resin is chosen 

26 from the group consisting of co-polymers of styrene and 

27 alpha methyl styrene, hydrogenated aliphatic polymer and 

28 styrene monomer. 
29 

30 Preferably also the thermoplastic polystyrene resin has a 

31 molecular mass of between 500 and 5000. 
32 

33 Preferably also the safety glass of the present invention 

34 includes other ingredients selected from the list of UV 
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1 inhibitors, antioxidants, flow modifiers, fire retarding 

2 agents, colour pigments and brighteners. 
3 

4 Preferably these ingredients are present in the safety 

5 glass of the present invention at between 0.001% and 

6 0.01%. 
7 

8 Preferably the safety glass of the present invention can 

9 be etched upon. 
10 

11 In a preferred embodiment of the invention the safety 

12 glass of the present invention is composed of crystal or 

13 impact polystyrene (0-85%) and thermoplastic polystyrene 

14 resin (0-15%) together with 0.001% to 0.01% UV 

15 inhibitors, antioxidants, flow modifiers, fire retarding 

16 agents, colour pigments and brighteners, which gives a 

17 safety glass material which has a stress limit of between 

18 1 1 and 60 Nmm'^. 
19 

20 The preferred embodiment of the invention can be used in 

21 such applications as emergency equipment enclosures (key 

22 boxes, first aid boxes, fire extinguisher enclosures, 

23 window hammer enclosures, access panels, door egresses 

24 housing manually operated door handles) , break glass fire 

25 alarms and emergency kick out panels . 
26 

27 The preferred embodiment of the invention can also be 

28 used in other applications such as drinking glasses, 

29 bottles and non-emergency windows, preventing injuries 

30 from conventional glass in these applications. 
31 

32 The mechanism which makes safeglass break, and break into 

33 safe parts is the low molecular weight of the material. 

34 Low molecular weight in polymers is a function of the 
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1 length of the chains. In this case the polystyrene resin 

2 has a very low molecular weight, too low in fact to be of 

3 any use, and also difficult to mould. By mixing low 

4 molecular weight polystyrene resin in the molecular mass 

5 range 500-5000 to crystal or high impact polystyrene it 

6 has the effect of lowering the stress limit of the 

7 latter. The resulting material is suitable for the 

8 present invention and processing it is greatly improved. 

9 The same theory applies to any other clear plastic, such 

10 as PMMA (acrylic) for example. By mixing low molecular 

11 weight acrylic to high molecular weight acrylic a new 

12 material could be produced. In this case we would be 

13 looking to produce a material with a molecular weight of 

14 approximately 3 00 0 for it to be of any use. 
15 

16 Two important applications: 
17 

18 1. GLASSWARE AND BOTTLES: 12000 drink related incidents 

19 happen every week. The Home Office are to order 

20 magistrates to tighten conditions of pub and club 

21 licences to use toughened glasses to serve beer. This 

22 will reduce the injuries caused when glasses are used 

23 as weapons, currently running at 5500 per year. 

24 Safeglass glasses and bottles could play an important 

25 safety and security role in clubs or live events, they 

26 would also be cheaper than glass. 
27 

28 2. WINDOWS: Windows set in interior doors have to be made 

29 of toughened glass if they are fitted below a certain 

30 height, this is to save small children or fall victims 

31 from injury. However it is very expensive and still 

32 produces tiny cubes of sharp glass. Safeglass is safer 

33 and less expensive. 
34 
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1 The safety glass of the present invention will now be 

2 described with reference to the following examples. 
3 

4 Example 1 

5 

6 The safety glass of the preferred embodiment of the 

7 invention is composed of crystal or impact polystyrene 

8 and an intermediate weight polystyrene resin (of 

9 molecular mass 500 to 5000) . This material can be 

10 manufactured with a stress limit of between 11 to 60 Nmm~ 

11 \ 
12 

13 The following table shows the variation of the stress 

14 limit value of the preferred embodiment of the safety 

15 glass of the present invention. 
16 

17 Table 1 
18 



SAFEGLASS 
NO. 


% 

CRYSTAL /IMPACT 
POLYSTYRENE 


% POLYSTYRENE 
RESIN 


STRESS LIMIT 


1 


0 


100 


1 1 


2 


5 


95 


1 2 


3 


1 0 


90 


1 3 


4 


15 


85 


1 4 


5 


20 


80 


1 5 


6 


25 


75 


16 


7 


30 


70 


16.4 


8 


35 


65 


1 7 


9 


40 


60 


18.4 


1 0 


45 


55 


1 9 


1 1 


50 


50 


19.5 


12 


55 


45 


21 


13 


60 


40 


27 


1 4 


75 


25 


39 


1 5 


80 


20 


50 


1 6 


85 


1 5 


60 1 



20 
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1 This information is also represented graphically in 

2 Figure 1 . 
3 

4 Figure 1 

Stress Limit 

70 ^ 




" ~r~ 1 [ 1 : 1 1 1 1 1 : ■ 1 1 1 1 ; 

1 3 5 7 9 11 13 15 
Safeglass No 

5 
6 

7 To determine which safety glass composition is to be used 

8 in a particular application a stress calculation must be 

9 carried out using the following formula. 
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1 Formula 1 
2 

3 S = 3 F L 

4 2 b 
5 



6 where 


s 


is 


the 


stress limit in N/mm^ 


7 


F 


is 


the 


force in Newtons 


8 


L 


is 


the 


length of the panel in metres 


9 


b 


is 


the 


width of the panel in metres 


10 


h 


is 


the 


depth of the panel in metres 



11 

12 Example 2 

13 

14 As Example 1 with the inclusion of the thermoplastic 

15 resin obtained by polymerisation of various vinylaromatic 

16 monomers . 
17 

18 Example 3 
19 

20 As Example 2 except that the crystal/ impact polystyrene 

21 is replaced by polycarbonate. 
22 

23 Example 4 

24 

25 As Example 2 except that the crystal/ impact polystyrene 

26 is replaced by acrylonitrile . 
27 

28 Example 5 
29 

30 As Example 2 except that the crystal/impact polystyrene 

31 is replaced by ABS (acrylonitrile butadiene styrene) . 
32 
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As Example 2 except that the crystal/impact polystyrene 
is replaced by SAN (styrene and acrylic blend) . 

Example 7 

As Example 2 except that the crystal/impact polystyrene 
is replaced by polyester. 

Further modifications and improvements may be added 
without departing from the scope of the invention herein 
intended. 
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2 

3 1 . A material having a tensile stress limit of between 1 1 

4 and 60 Nmm"^, that is or can be made transparent and 

5 can be made into sheets/structures just like ordinary 

6 glass, but that shatters when broken into fragments 

7 that are not capable of damaging human skin or tissue 

8 and which is comprised of a mixture of polymeric 

9 material and/or a thermoplastic polystyrene resin 
10 and/or a thermoplastic vinylaromatic resin, 

11 

12 2. A material as claimed in Claim 1 wherein the polymeric 

13 material is chosen from the group consisting of crystal 

14 or impact polystyrene, polycarbonate, acrylic, ABS 

15 (acrylonitrile butadiene styrene) , SAN (styrene and 

16 acrylic blend) and polyester. 
17 

18 3. A material as claimed in Claim 1 or 2 wherein the 

19 thermoplastic polystyrene resin is chosen from the 

20 group consisting of co-polymers of styrene and alpha 

21 methyl styrene, hydrogenated aliphatic polymer and 

22 styrene monomer. 
23 

24 4. A material as claimed in Claim 3 the thermoplastic 

25 polystyrene resin has a molecular mass of between 500 

26 and 5000. 
27 

28 5. A material as claimed in any one of the preceding 

29 Claims wherein said material further includes 

30 ingredients selected from the list of UV inhibitors, 

31 antioxidants, flow modifiers, fire retarding agents, 

32 colour pigments and brighteners . 
33 
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6. A material as claimed in Claim 5 wherein the 

ingredients are present at between 0.001% and 0.01%. 



7. A material as claimed in any one of the preceding 
Claims wherein said material may be etched upon. 
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